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ABSTRACT 
P r e l i m i n a r y  a n a l y s i s  o f  ERTS-UCS d a t a  fr1,rn w a t e r -  
r e s o u r c e :  s t a t i o n s  i n  t h e  De laware  R i v e r  b a s i : ~  i n d i c a t e s  
t h a t  t h e  D a t a - C o l l e c t i o n  Sys tem i s  p e r f o r m i n g  w e l l .  D a t a -  
C o l l e c t i o n  P l a t f o r m s  h a v e  b e e n  s u c c e s s f u l l y  i n t e r f a c e d  w i t h  
f i v e  s t r e a m - g a g i n g  s t a t i o n s  and t h r e e  g r o u n d - w a t e r  o b s e r -  
v a t i o n  w e l l s  and a r e  b e i n g  i n t e r f a c e d  w i t h  1 2  w a t e r - q u a l i t y  
m o n i t o r s  i n  t h e  b a s i n .  Da ta  a r e  b e i n g  r e l a y e d  d u r i n g  f o u r  
o r  f i v e  ERTS o r b i t a l  p a s s e s  p e r  d a y ,  which i s  w i t h i n  t h e  
d e s i g n  s p e c i f i c a t i o n s  o f  t h e  ERTS-DCS. 
1. I N T R O D U C T I O N  
T h i s  p a p e r  i s  a  b r i e f  p r o g r e s s  r e p o r t  on r e s e a r c h  
b e i n g  c o n d u c t e d  f o r  t h e  E a r t h  R e s o u r c e s  Techno logy  S a t e l l i t e  
(ERTS) p r o j e c t ,  "Near  R e a l  Time Water  R e s o u r c e s  D a t a  f o r  
R i v e r  B a s i n  Management,"  Goddard S p a c e  F l i g h t  C e n t e r  i d e n t i -  
f i c a t i o n  (GSFC I D )  I N  3 4 0 ,  and on r e s e a r c h  b e i n g  c o n d u c t e d  
by t h e  P e n n s y l v a n i a  D i s t r i c t ,  Water  R e s o u r c e s  D i v i s i o n  ( W R D ) ,  
U.S. G e o l o g i c a l  S u r v e y ,  t o  t e s t  t h e  ERTS D a t a  C o l l e c t i o n  
System (DCS) on w a t e r  r e s o u r c e s  s i t e s  i n  t h e  Susquehanna  
R i v e r  b a s i n .  A m a j o r  o b j e c t i v e  o f  t h i s  r e s e a r c h  i s  t o  "... 
d e t e r m i n e  w h e t h e r  s t a n d a r d  o p e r a t i o n a l  w a t e r  r e s o u r c e s  
( f i e l d )  i n s t r u m e n t a t i o n  c a n  b e  i n t e r f a c e d  s u c c e s s f u l l y  w i t h  
DCS p l a t f o r m s  and t h e  d a t a  made t o  f l o w  o p e r a t i o n a y  l y  t o  
d a t a  u s e r s .  " ,  a s  s t a t e d  i n  t h e  p r o p o s a l  t o  p e r f o r m  t h e  ERTS 
p r o j e c t .  R e a l  p r o g r e s s  h a s  b e e n  made t o  mee t  t h i s  
o b j e c t i v e ;  p r o g r e s s  which  i n d i c a t e s  DCS h a s  a g r e a t  p o t e n t i a l  
f o r  managing e x i s t i n g  f i e l d  i n s t r u m e n t e d  s t a t i o n s  i n  t h e  
U.S. G e o l o u i c a l  S u r v e y ' s  H y d r o l o g i c  D a t a  Network and f o r  - 
m o n i t o r i n g  w a t e r  r e s o u r c e s  f o r  management and  f l o o d  w a r n i n g .  
The p r o g r e s s  t h a t  h a s  b e e n  made now p e r m i t s  t h e  
p r e p a r a t i o n  and  r e l e a s e ,  on a d a i l y  b a s i s ,  of  a  w a t e r -  
r e s o u r c e s  summary of  t h e  form o f  t h e  t e l e t y p e  r e l e a s e  shown 
i r  F i g u r e  1. The summary i s  p r o d u c e d  f-om c o m p u t e r - p r o c e s s e d  
DCS d a t a  f rom t h e  De laware  R i v e r  b a s i n .  
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F i g u r e  1  - D a i l y  w a c e r - r e s o u r c e s  summary o f  c o n d i t i o n s  i n  t h e  
Delaware R i v e r  b a s i n ,  compi led  from ERTS D a t a  
- . - C o l l e c t i o n  P l a t f o r m  d a t a .  
T h i r  p r o c a r r i n g  i r  done i n  n e a r - r a a l  t ima ,  which maanr 
t h a t  t h e  d a t a  u r u a l l y  a r e  p r o c a r r e d  and r e l a a r e d  t o  water -  
r a r o u r c e r  a g e n c i e r  w i t h i n  a  faw hour r  of t h a  t ime of 
a c q u i r i t i o n  from an ERTS o r b i t a l  p a r 8  ovar  r a r t a r n  North 
America, The d a i l y  rummary ( F i g u r e  1) 8180 a l l o w s  t h a  
G e o l o g i c a l  Survey t o  moni tor  t h e  parformanca of f i a l d  
i n r t r u m e n t a t i o n ,  and t h e r e f o r e  p r o v i d e r  t h e  p o t e n t i a l  f o r  
more e f f i c i e n t  management of t h e  o p e r a t i o n  of t h e  i n r t r u -  
manta.  The rummary a l r o  p r o v i d e r  w a t e r - r e r o u r c a r  a g e n c i a r  
w i t h  t h e  s t a t u r  of wa te r  r e r o u r c e s  ove r  a  l a r g e  g e o g r a p h i c a l  
a r e a .  The r e r e a r c h  d e e c r i b e d  h e r e i n  i s  p r o v i d i n g  t h e  
Pennsy lvan ia  d i s t r i c t  w i th  t h e  l e a r n i n g  e x p e r i e n c e  of rimu- 
l a t i n g  an o p e r a t i o n a l  d a t a - r e l a y  sy r t em,  an e x p e r i e n c e  t h a t  
i s  a  p r e r e q u i s i t s  t o  o p e r a t i o n a l  d a t a - r e l a y  rys t emr .  
2 .  DELAWARE R I V E R  B A S I N  RESEARCH 
Twenty Data C o l l e c t i o n  P la t fo rm8  ( D C P )  a r e  be ing  
i n s t a l l e d  on w a t e r - r e r o u r c e r  s t a t i o n s  i n  t h e  Delaware 
River  b a s i n  f o r  t h e  p r o j e c t ,  "Near Real Time Water Rerourcer  
Data f o r  River  Basin Management." T"9se s t a t i o n s ,  and many 
o t h e r r  i n  t h e  b a r i n ,  a r e  o p e r a t e d  by t h e  G e o l o g i c a l  Survey 
i n  c o o p e r a t i o n  w i t h  s e v e r a l  F e d e r a l ,  S t a t e ,  and l o c a l  
a g e n c i e s .  The w a t e r - r e r o u r c e r  r t a t i o n r  t h a t  a r e  be ing  
in s t rumen ted  w i t h  ERTS DCP'r have been choren  c o o p e r a t i v e l y  
by members of t h e  s t a f f  of t h e  Delaware River  B a r i n  
Commierion ( D R B C )  a r q  by t h e  p r i n c i p a l  i n v e s t i g a t o r .  The 
DRBC i r  a  r s g i o n a l  w a t e r - r e s o u r c e s  management agency t h a t  
war c r e a t e d  by  t h e  Delaware River  Ba r in  Compact, a  p u b l i c  
law adopted by t h e  Uni ted  S t a t e r  of America, and t h e  S t a t e 8  
of Pennry lvan ia ,  New York, New J e r r e y ,  and Dalaware. The 
Compact r e q u i r e r  t h a  DRBC t o  adop t  and m a i n t a i n  a  Compre- 
h e n r i v e  P l a n  f o r  t h e  c o n r e r v a t i o n  and developmant  of water  
r e r o u r c e r  i n  t h e  b a r i n .  The w a t e r - r a r o u r c s r  r t a t i o n r  choren 
f o r  t h a  ERTS p r o j e c t  i n c l u d e  s t r eam g a g a r ,  ground-water  
o b r e r v a t i o n  w e l l s ,  and w a t a r - q u a l i t y  mon i to r# .  DCS d a t a  
from t h e r e  r t a t i o n r  can  keep t h e  DRBC,  and o t h e r  wa te r -  
r e r o u r c e r  a g e n c i t r ,  informed on t h a  r t a t u r  of r t r aamf low 
and wa te r  q u a l i t y  a t  key r u r f a c a - w a t e r  l o c a t i o n r  i n  t h e  
b a r i n ,  and on t h e  r t a t u r  of  ground-water  l e v e l r  i n  c o a r t a l  
p l a i n  a q u i f e r # .  The DCP l o c a t i o n r  arm rhown on t h e  aka t ch  
map i n  F i g u r a  2 .  The DCP'r m r n i t o r  r t r aamf low a t  key p o i n t r  
i n  t h a  b a r i n  and mon i to r  wa te r  q u a l i t y  i n  t h e  Delawara R ive r  
and i n  t h e  e r t u a r y .  
F i g u r e  2 - Map showing l o c a t i o n s  of ERTS D C P ' s  
i n  t h e  Delaware R ive r  Bas in .  
3 .  S U S Q U E H A N N A  R I V E R  B A S I N  RESEARCH 
Ae a  r e a c t i o n  t o  t h e  June 1972 r e c o r d  f l o o d  of H u r r i c a n e  
Agnes, which caused  t h e  l o s s  of human l i f e  and b i l l i o n s  of  
d o l l a r s  i n  p r o p e r t y  damage, t h e  Pennsy lvan ia  D i s t r i c t  of 
t h e  G e o l o g i c a l  S u r v e y ' r  Water Resources  D i v i s i o n  i r  f i e l d  
i n s t a l l i n g  f o u r  DCP'r on s t r e a m  gages  i n  t h e  Suequohanns 
R ive r  b a r i n .  The main purpose  of  t h e r e  i n l r t a l l a t l o n r  J.a t o  
t e s t  D C P 1 s  a b i l i t y  t o  g a t h e r  b a r i c  d a t a  t t p t  cou ld  be t r o d  
f o r  mon i to r ing  r t roamflow and f o r  f l o o d  f o r e c a r i n ?  i n  tk.e 
b a s i n .  During t h e  f l o o d ,  c o n v e n t i o n ~ l  communicationo wit !?  
many key gaging  r t a t i o n r  were l o r t ,  a l t h o u g h  i n  moat c a r e s  
t h e  s t a t i o n  con t inuod  t o  f u n c t i o n .  Eva. though t h o  ERTS-DCS 
o n l y  p r o v i d e r  d a t &  d u r i n g  t h o  8-32  o ' c l o c k  time f r&mer  i n  
t h e  morning and ovoning ,  b a t t e r y  o p o r a t e d  DCS1s ? robab ly  
would havo worked w e l l  and p r o v i d e d  vary u r e f u l  data from 
many of  t h o  r t a t i o n r  t h a t  woro o u t  of communication, 
Two o f  t h e  DCP 's  b e i n g  i n s t a l l - e d  w e r e  p r o v i d e d  t o  t h e  
P q n n s y l v a n i a  d i s t r i c t  b y  t h e  ERTS p r o j e c t ,  " S u s q u c h a n n a  
R i v e r  B a s i n  S t u d y  U s i n g  ERTS-A D a t a , "  G S F C  I D  U N  1 5 9 .  T h e  
r e m a i n i n g  t w o  D C P ' s  h a v e  b e e n  p r o v i d e d  t o  t h e  d i s t r i c t  by  
t h e  D e p a r t m e n t  o f  t h e  I n t e r i o r ' s  EROS P r o g r a m .  The  i n s t a l l a -  
t i o n ,  m a i n t e n a n c e ,  a n d  d a t a  p r o c e s s i n g  f r o m  t h e  p l a t f o r m s  
a r e  b e i n q  c o n f i u c t e d  b y  t h e  d i s t r i c t  i n  c o o p e r a t i o n  w i t h  t h e  
S u s q u e h a n n a  R i v e r  B a s i n  C o m m i s s i o n  ( S R B C ) ,  w h i c h  h a s  a   ole 
i n  t h e  S u s q u e h a n n a  R i v e r  b a s i n  a n a l o g o u s  t c  t h e  DRBS's r o l e  
i n  t h e  c ~ n t i g u o u s  D e l a w a r e  R i v e r  b a s i n .  T h e  l o c a t i o n  o f  t h e  
DCP 's  b e i n g  i n s t a l l e d  i n  t h e  S u s q u e h a n n a  R i v e r  b a s i n  i s  
shown i n  t h e  map o f  F l g u r e  5 .  
F i g u r e  3 - Map s h o w i n g  l o c a t i o n s  o f  DCP's i n  t h e  
S u s q u e h a n n a  R i v e r  b a s i n .  
4 .  STATUS OF D A T A  C O L L E C T I O N  PLATFORMS 
Antennas  f o r  14  of  t h e  20 D C P ' s  t o  be  i n s t a l l e d  i n  t h e  
De laware  R i v e r  b a s i n  have  b e e n  i n s t a l l e d  and t h e  p l a t f o r m s  
s u c c e s s f u l l y  f i e l d  t e s t e d .  The 2 0 t h  l o c a t i o n  h a s  been  
t e m p o r a r i l y  d e l a y e d  by a  m a j o r  r e n o v a t i o n  of t h e  s i t e ,  a  
C o a s t  Guard l i g h t h o u s e  on an i s l a n d  i n  Delaware  Ray. 
The D C P  w i l l  be i n s t a l l e d  i n  t h e  s p r i n g  when c o n s t r u c t i o n  
a t  t h e  s i t e  h a s  h e e n  f i n i s h e d ,  and when t h e  w e a t h e r  
c o n d i t i o n s  a m e l i u r a t e  t o  make t h e  s i t e  l e s s  h a z a r d o u s  t o  
a c c e s s .  T h r e e  of  t h e  f o u r  D C P ' s  have  been  i n s t a l l e a  on 
s t r e a m  g a g e s  i n  t h e  Susquehanna  R i v e r  b a s x n .  The t e m p o r a r y  
u n a v a i l a b i l i t y  of  i n t e r f a c e  e q u i p m e n t  h a s  p r e v e n t e d  t h e  
f o u r t h  s i t e  froni b e i n g  c o m p l e t e l y  i n s t r u m e n t e d .  I n  b o t h  
b a s i n s  we have  b e e n  v e r y  s u c c e s s f u l  ~ n  i n s t a l l i n g  and 
o p e r a t i n 3  a l l  of  t h e  s t r e a m  g a g e s  and g r o u n d - w a t e r  o b s e r v a -  
t i o n  w e l l s .  T h e r e  h a s  been  a  p rob lem i n  s u c c e s s f u l l y  i n t e r -  
f a c i n g  many o f  t h e  w a t e r - q u a l i t y  m o n i t o r s  t o  t h e  DCP's.  
More o f t e n  t h a n  n o t ,  t h e  p r o b l e m s  have  b e e n  found  t o  be  i n  
t h e  w a t e r - q u a l i t y  m o n i t o r s  t h e m s e l v e s ,  which a l w a y s  have  
been  t r o u b l e s o m e  d e v i c e s ,  o c c a s i o n a l l y  i n  t h e  i n t e r f a c e  
e q u i p m e n t ,  b u t  n o t  i n  t h e  3 C P ' s .  S e v e r a l  of  t h e  w a t e r -  
q u a l i t y  m o n i t o r s  have  b e e n  s u c c e s s f u l l y  i n t e r f a c e d  and 
o p e r a t e d .  I n  p a r t i c u l a r ,  t h e  DCP and w a t e r - q u a l i t y  m o n i t o r  
a t  Reedy I s l a n ? ,  D e l a w a r e ,  a n  i s o l a t e d  i s l a n d  i n  t h e  s o u t h e r n  
p a r t  o f  t h e  De laware  R i v e r  e s t - u a r y ,  h a s  o p e r a t e d  a l m o s t  
f l a w l e s s l y  f rom e a r l y  i n  t h e  E R I S  e x p e r i m e n t .  
The 2 4  DCP s i t e s ,  shown i n  F i g u r e s  2 and 3 ,  a r e  
p rov i -d lng  a t e s t  o f  t h e  DCP's u n d e r  a  wide  r a n g e  o f  e n v i r o n -  
m e n t a l  c o n d i t i o n s .  Two DCP's a r e  on i s l a n d s  i n  t h e  De laware  
R i v e r  e s t u a r y ,  where  v i s i b i l i t y  o f  t h e  s k y  i s  v i r t u a l l y  
u n o b s t r u c t e d  and where  communica t ion  w i t h  t h e  s a t e l l i t e  i s  
e x c e l l e n t .  Another  D C P  i s  d i r e c t l y  u n d e r n e a t h  one  of t h e  
s p a n s  of  t h e  De laware  Memoria l  B r i d g e .  The b r i d g e  roadway 
i s  a b o u t  150 f e e t  above t h e  a n t e n n a  and o b s t r u c t s  a s w a t h  of  
t h e  sky  t h a t  l i e s  d i r e c t l y  o v e r h e a d ,  and e x t e n d s  i n  e a c h  
d i r e c t i o n  i n  a p p r o x i m a t e l y  a n  e a s t - w e s t  o r i e n t a t i o n .  Much 
o f  t h e  w e s t e  n sky  a l s o  i s  b l o c k e d  o u t  by t h e  s u p p o r t  t o w e r  
of o n e  o f  t h e  b r i d g e s .  Ye t  d e s p i t e  t h e s e  o b s t r u c c i o ~ s ,  
communica t ions  w i t h  ERTS by t h i s  DCP h a s  been  e x c e l l e n t ,  
a l t h o u g h  o c c a s i o n a l l y  o n e  f i n d s  a  6 -minu te  g a p  be tween  two 
d a t a  t r a n s m i s s i o n s  d u r i n g  a  p a o s r  t h e  h i a t u s  u n d o u b t e d l y  
c a u s e d  by ERTS b e i n g  o b s c u r e d  by t h e  b r ~ d g e  s t r u c t u r e  a t  t h e  
t i m e  o f  one  DCP t r a n s m i s s i o n .  S e v e r a l  D C P ' s  a r e  l o c a t e d  i n  
u r b a n  e n v i r o n m e n t s  a r o u n d  P h i l a d e l p h i a  and E a s t o n ,  P e n n s y l v a n i a ,  
and t h e  D C S  i s  w o r k i n g  w e l l  w i t h i n  t h e  o n e - t r a n s m i s s i o n - p e r -  
12-hour  p e r i o d  s p e c i f i c a t i o n  of  t h e  s y s t e m .  S e v e r a l  DCP's 
1x1 t h e  more r e m d t e  a r e d s  o f  t h e  Focono ;no ~ n t a i r i s  a r e  a l s o  
w o r k i n g  w e l l  w i t h i n  t h e  s p e c i f i c a t i o n s  o t  th: s y s t e m ,  b u t  
b e c a u s e  t h e y  l i e  i n  r i v e r  v a l l e y s  s u r r o u n d e d  by m o u n t a i n s  
o f  m c d e s t  e l e v a t i o n ,  some o f  t h e  p a s s e s  a r e  l a s t  when ERTS 
1s low on  tl-.l> h o r i z o n .  D e s p i t e  t h e s e  c o n s t r a i n t s ,  we h a v e  
n o t  had  t o  c h a n g e  t h e  t r a n s m i s s i o n  f r e q u e n c y  t o  9 0  s e c o n d s  
f r c ;  180 s e c o n d s  t o  a c q u i i - e  t h c  d a t a .  
Tk,' o n e  e n v i r o n m e n t a l  c o n d i t i o n  we w i l l  h a v e  t o  m e e t  
~n P e n n s y l v a n i a ,  t h a t  w e  h a v e  n o t  b e e n  a b l e  t o   st t o  
d a t e ,  i s  h e a v y  s ~ ~ o w f a l l .  F r e s u m a b l y ,  t h e  DCP w i l l  become 
ineffective w i t h  a significant a c c u m E l a t i o n  o f  w e t  snow u?on 
t h e  a n t e n n a .  I t  is a n t ~ c i p a t e d  t h a t  we may h a v e  t o  p l a c e  
h e m l s p h e r l c a l  domes o v e r  t h e  a n t e n n a s  t o  d i s c o u r a g e  sncw 
a c c u m , ~ l a t i o n .  H o w e ~ e r ,  we may h a v e  t o  r e l y  o n  t h e  e x p e r i e n c e  
o f  o t h e r  e x ~ e r i m e n 2 c  i t  t h e  w i n t e r  o f  1972-73  c o n t i n u e s  t o  
deny  u s  t h i s  t e s t .  
T h e r e  h a v e  b e e n  v e r y  few f a i l u r e s  o f  t h e  3 P ' s  
t h e m s e l v e s .  T h r e e  o f  t h e  DCP's  w e r e  r e t u r n e d  t o  t h e  U.S. 
G e o l o g i c a l  S u r v e y ' s  ERTS-3CP d e p o t  f a c i l i t y  a t  t h e  M i s s i s s i p p i  
T e s t  F a c i l i t y  f o r  m a i n t e n a n c e  when t h e y  c e a s e d  o p e r a t i n g  
They were  made o p e r a t i o n a l  a g a i n  by t h e  r e p l a c e m e n t  o f  e i t h e r  
t h e  t r a n s m i t t e r  c a r d  o r  t h e  p r o g r a m e r  c a r d .  The p e r f o r m a n c e  
o f  t h e  DCP's  t o  d a t e  h a s  e x c e e d e d  o u r  e x p e c t a t i o n s .  A 
l o n g e r  e n v i r o n m e n t a l  t e s t  s h o u l d  b e  p r o v i d e d  t o  v e x i f y  t h i s  
p e r f o r m a n c e  r a t e .  
A p p r o x i m a t t L y  h a l f  o f  t h e  3 C P r s  o p e r a t e  i n  l o c a t i o n s  
whe re  t h e r e  i s  e l e c t r i c a l  l i n e  power  a n d  a t  t h e s e  l o c a t i o n s ,  
l i n e  power s t e p p e d  down t h r o u g h  a  t r a n s f o r m e r ,  h a s  b e e n  u s e d  
t o  o p e r a t e  t h e  p l a t f o r m .  C h a r a c t e r i s t i c a l l y  t h e r e  i s  l i n e  
power a t  w a t e r - q u a l i t y  m o n i t o r  l o c a t i o n s  a n d  a t  some g a g i n g  
s t a t i o n s .  U l t i m a t e l y ,  a t  t h e s e  l o c a t i o n s ,  we e x p e c t  t o  
conEi1;ure t h e  DCP's  t o  o p e r a t e  o n  l i n e  power  wlLh s t a n d b y  
b ~ t + e r y  power .  ? h e  u t i l i t y  i n  h a v i n g  t h e  p l a t f o r m  o p e r a t i n g ,  
e  ran t h o u g h  t h e  w a t e r - r e s o u r c e s  m o n i t o r  i s  n o t ,  i s  t h a t  we 
tin d e t ~ c t  t h e  f a i l u r e  r a p i d l y .  The  r e s t  o f  t h e  p l a t f o r m s  
a r d  o p e r a t i n g  o n  f o u r  6 - v o l t  d r y  c e l l  b a t t e r i e s  e a c h  i n  
s e r i e s .  S e v e r a l  o f  t h e  DCP's  h a v e  b e e n  o p e r  Ling  more  t h a n  
f o u r  m o n t h s  o n  t h e i r  o r i g i n a l  s e t  o f  b a t x e r i e s .  T h e s e  
p l a t f o r m s  a l s o  seem t o  b e  w o r k i n n  w e l l  i n  a r e a s  w h e r e  w i n t e r  
t e m p e r a t u r e s  f r e q u e n t l y  a x e  w e l l  b e l o w  f r e e z i n g ,  t e m p e r a t u r e s  
a t  w h i c h  b a t t e r y  e f f i c i e n c y  b e c o m e s  low.  Our p l a n  i s  t o  
a l l o w  t h e  DCP's t o  o p e r a t e  w i t h  t h e s e  b a t t e r i e s  u n t i l  t h e y  
b e g i n  t o  f a i l  f r o m  i n s u f f i c i e n t  p o w e r ,  a s  a  d e t e r m i n a t i o n  
o f  n o m i n a l  b a t t e r y  e f f i c i e n c y .  
Our a p p r e h e n s i o n  a b o u t  t h e  p o t e n t i a l  f o r  v a n d a l i s m  
a t  t h e  s i t e s ,  and of  t h e  a n t e n n a s  i n  p a r t i c u l a r ,  prompted 
u s  t o  go t o  some l e n g t h  i n  making t h e  i n s t a l l a t i o n s  a s  
s e c u r e  and a s  u n o b t r a s i v e  a s  p o s s i b l e .  I n  e v e r y  l o c a t i o n  
t h e  D C P  i t s e l f  i s  w e l l  p r o t e c t e d  i n s i d e  e i t h e r  a  f i e l d  
s t r u c t u r e ,  s u c h  a s  a  4 - f o o t  s o u s r e  g a g e  h o u s e ,  o r  i n s i d e  
a n  i n s t i t u t i o n a l  s t r u c t u r e ,  s u c h  a s  a  m u n i c i p a l  w a t e r  
p u r i f i c a t i o n  p l a n t  I n  a  f e d  c a s e s ,  we were  a b l e  t o  i n s t 6 1 1  
t h e  antexlna i n s i d e  t h e  s t r u c c v  -.. t o o .  The o n l y  c o n s t r a i n t  
on t h i s  p r o c e d u r e  i s  t h a t  t h e  roof  of  t h e  s t r u c t u r e  must. 
n o t  c o n t a i n  any s i g n i f i c a r t t  amount of  r e i n f o r c i n q  s t e e l  
which may g round  t h e  s i g n a l .  A i s o ,  t h e  s h e l t  ,r m l i s t  be 
l a r j e  enough t o  c o n t a i n  t h e  46-.  nch d i a m e t e r  a n t e n n a .  W e  
arca c o n s i d e r i n g  t r imming  a fsw i n c h e s  o f f  t h e  d i a m e t e r  of 
on(?  o f  t h c  anter , . las a t  a  s t a t i o n ,  where  i t  c o u l d  n o t  f i t  
th.2 gage  h o u s e ,  a s  a  t e e '  o f  t h e  o v n ~  d e s i g n  of  t h e  
a n t e n n a  r e l a t i v e  t o  t h e  a c t u a l  DCP t r a n s m i t t e r  power .  
Where t h e  a n t e n n a  i s  mounted on t h e  e x t e r i o r  of  t h e  
s h e l t e r ,  t h e  anter .na  u s u a l l y  i s  p a S n t e 3  t o  b l e n d  i n  more 
l i n o b t r u s i v e l y  w i t h  t h e  s u r r o u n d i n ~ s .  To d a t e  no s i g n i f i -  
c a n t  va.12alism h a s  o c c u r r e d .  T h i s  i s  d u e  i n  p a r t  t o  
meas ~s we have t a k e n  t o  j n s t a l l  t h e  s i t e s  a s  s e c u r e l y  a s  
p o s s i b l e .  b u t  t h e  s u s p i c i o n  t h a t  we have  b e e n  l u c k y  l i n g e r s  
on .  
5 .  NEAR-REAL-TIME DATA PROCESSING 
The f o l l o w i n n  i s  s d i s c u s s i o n  o f  o u r  d a t a  p r o c e s s i n g  
p r o c e d u r e  f o r  n e a r - r e a l - t i m e  p r o c e s s i n g  m~f ERTS-DCS d e t a  
f rom t h e  D t l a w a r e  R i v e r  b a s i n .  The s o f t w a r e  a e i n g  w r i t t e n  
f o r  i m p l e m e n t i n g  t h e  Susquehanna  R i v e r  b a s i n  DCP d a t l  
p a r a l l e l s  t h e  s o f t w a r e  p r e s e n t l y  o p e r a t i o n a l  f o r  t h e  
De laware  b a s i n  a c t i v i t i e s .  When t h e  s o f t w a r e  f o r  e a c h  
b a s i n  i s  o p e r a t i o n a l ,  t h e  p r o g r r m s  w i l l  p r o b a b l y  b e  con- 
c a t e n a t e d  t o  a l l o w  a l l  t h e  DCS d a t a  t o  b e  p r o c e s s e d  
t o g e t h e r .  The t i m e l i n e s s  o f  t h e  d a t a  p r o c e s s i n g  i s  con-  
s t r a i n e d  by t h e  o r b i t a l  c h a r a c t ? r i s t i c s  o f  t h e  ERTS 
s a t e l l i t e  and  by t h e  c o n f i g u r a t i o n  o f  o u r  p r o c s s s i n g  s y s t e m .  
ERTS-DCS s p e c i f i . c a t ~ c n s  s t a t e  t h a t  t h e r e  b e  a  v e r y  
h i g h  p r o b a b d l i t y  t b a t  a t  l e a s t  one  message  p = r  12-hour  
p e r i o d  w i l l  b e  r e c e i v e d  f rom e a c h  o p e r a t i n g  DCP.  T h i s  
s p e c i f i c a t i o n  i s  b e i n g  met .  N o m i n a l l y ,  * - -  i h e  a p p r o x i m a t e l y  
1 4  d a i l y  p o l a r  o r b i t .  EkTS make8 e a c h  d z s ,  q a t a  a r e  
s u c c e s s f u l l y  r e l a y e d  from Delaware  Rive,  c , ~ a i n  DCP's 
d u r i n g  f o u r  or f i v e  of  t h e  d a i l y  ERTS o r b i t a l  p a s o e s .  
D a t a  a r e  u s u a l l y  r e l a y e d  d u r i n g  two o r  t l - r e e  p a s s e s  
b e t w e e n  8 : 0 0  a.m. t o  1 2  noon e a s t e r n  s c a n a a r d  t i m e  ( 1 3 0 0  
t o  1 7 0 0  G r e e n w i c h  Mean T i m e ) ,  a n d  d u r i n G  two o r  t h r e e  
p a s s e ;  b e t w e e n  8 : 0 0  p.m. a n d  1 2  m i d n i g h t  ( 0 1 0 0  t o  0 5 0 0  G M T ) .  
The o p p o r t u z i t y  f o r  r e l a y i n g  d a t a  d u r i n g  t h e  m o r n i n g  o c c u r s  
- s  ERTS m i k e s  ? a s s e s  i n  a  g a n e r a l l y  n o r t h  t o  s c u t h  direction 
o v e r  t h e  w e s t e r n  A E l a n t i c  t o  t h e  c e n t r a l  K o r t h  A m e r l c a  
a r e a .  The  e v e n i n g  o p p o r t u n i t y  o c c u r s  w5en -RTS p a s s e s  a r e  
made i n  a  g e n e r a l l y  s o u t h  t o  n o r t h  d i r e c t ~ o n  o v e r  t h c  same 
a r e a .  More ~ f t e n  t h a n  n o t  we q e r  two good p a s s e s ,  a  
d a t a  r c l a y  s e n s e ,  u u r i n g  e a c h  p e r l o d ;  a  t h i r d  p a s s ,  i f  we 
g e t  i t ,  q e n e r a l i y  o n l y  p i c k s  u ~  o n e  t u  f o u r  c f  t h e  D C P ' s .  
The t h i r d  p a s s  g e n e r a l l y  p u t s  E R T S  v e r y  c l o s e  t o  t h e  h o r i z o n  
and r h , .  p e r l a d  o f  r a d i o  v i s i b i l i t y  l a s t s  a  m i n u t e  o r  twc  
compared  to t h e  1 0  o r  1 5  m i n u t e - p e r i o d  of  t h e  b e t t e r  p a s s e s .  
W i t h -  .ne  ERTS o r b i t a l  p e r i o d  ( 1 0 3  m i n u t e s )  o f  t h e  
t i m e  DCP d a t a  a r e  r e l a y e d  d u r i n g  a  p a s s  and  r e c e i v e d  a t  t h e  
N A S A  D a t a  P r o c e s s i n g  F a c i l i t y  ( N D P F ' ,  t h e  d a t a  a r e  f o r w a r d e d  
t o  t h e  P e n n s y l - r a n i c  d i s t r i c t  by NASA t e l e t y p e .  F l g u r e  4 IS  
an  example  cf t h e  f o r m a t  o f  t h e  t e l e t y p e d  d a t a .  The i n f o r m a -  
t i o n  on  t h e  t e l e t y p e  i s  i n  a  d i f f e r e r - t  f o r m a z  t h a n ,  and  i s  
a s u b s e t  o f ,  t h e  i n f o r m a t i o n  t h a t  1s p u n c h e d  on  c a r d s  a t  
t h e  NDPF, and  t c r w a r d c d  t o  u s e r s  a t  a more  l e i s  r e l y  r a '  
t h r o u g h  t h e  m a i l .  T h e  c a r d  f o r m a t  c a n  be  f o u n c  - n  t h e  L : 
O a t a  U s e r s  Handbook.  The o n l y  a d d i t i c n a l  l ? f o r m a t i o n  f o u n d  
i n  t h e  t e l e t y a e  l i s t i n g  t h a t  i s  n o t  f o u n d  i n  t h e  c a r d  f o r m a t  
i s  t h e  i t e m  l a b e l e d  "S a t  t h e  e n d  o f  a  d a t a  l i n e .  I t  i s  
a  checksum v a l u e ,  w h i c h  i s  u s e d  t o  v e r i f y  t h e  d a t a  i n  t h e  
e i g h t  o c t a l  d a + . a  words  l a b e l e d  Dl-D8. The checksam v a l u e  
1s t h e  u n i t s  v a l u e  o f  t h e  o c t a l  sum o f  t h e  i n d i ' r i d u a l  o c t a l  
c h a r a c t e r s  i n  t h e  f i e l d  f r o m  t h e  co lumns  l a b e l e d  C 
(message  q u a l i i y )  t o  D8. I t  i s  2 r o v i d e d  t o  h e l p  d e t e c t  
t e l e t y p e  t r a n s m i ~ ~ i o n  e r r o r s  w h i c h ,  i n  o u r  e x p e r i e n c e ,  h a v e  
b e e n  f o u n d  t o  b e  v e r y  r a r e .  N o t e  t h a t  t h e  d a t a  m e s s a g e s  
a r e  b e i n g  r e l a y e d  by t h e  DCS a t  a b o u t  3 - m i n u t e  i n t e r v a l s  
d u r i n g  a  p a s s  (Columns  M M  and  SS s p e c i f y  number a n d  s e c o n d s ,  
r e s p e c t i v e l y ) .  N o r m a l l y  t h e  d a t a  m e s s e g e s  r e c e i v e d  f r o m  a 
DCP d u r i n g  a n y  o n e  p z r i o d  g f  m u t u a l  v i s i b i l i t y  a r e  g e n e r a l l y ,  
b u t  n o t  a l w a y s ,  t h e  same.  Our p r o c e d u r e  i s  t o  p r o c e s s  o n l y  
o n e  c ~ f  t h e  s e v e r a l  i d e n t i c a l  m e s s a g e s ,  s i n c e  o n l y  t i m e  i s  




N 3 2Yl303 33 6221 1 331 333 311 371 317 311 311 371 3 
H 3 251507 00 8 2 7  7 337 333 311 311 377 311 377 311 3 
U 3 231519 06 6221 1 331 333 317 371 311 317 Ill :77 3 
Figure 4 - P o r t i o n s  of t e l e t y p e  l i s t i n g  of Delaware 
River  b a e i n  DCP d a t a  r e c e i v e d  from N A S A  
Data P r o c e s e i n y  F a c i l i t y  a t  Goddard Space 
F l i g h t  C e n t e r .  The d a t a  a r e  from one 
SRTS pams. 'el 
T h e s e  d a t a  a r e  p r o c e s s e d  by t h e  P e n n s y l v a r i a  d i s t r i c t  
u s i n g  r e m o t e  t e r m i n a l  p c c e s s  t o  t h e  G e o l o g i c a l  S u r v e y ' s  
2 6 0 / C C  c o m p u t e r  i~ W a s h i n g t o n ,  D . C .  T h e r e  i s  a n  a d v a n t a g e  
t o  u s L n g  t h i s  s y s t e m  r a t h e r  t h a n  a  s m a l l  s t a n d - a l o n e  
c o m p u t - r ;  t h e  a d v a n t a g e  i s  t h a t  c o r . i > u t e r  a l g o r i t h m s  
d e v e l o ~ e d  by o u r  e x p e r i m e n t ,  w l t h  l i t t l e  a r  no m o d i f i c a -  
t i o n ,  c a n  b e  and  h a v e  b e e n  made t v a l l 3 b l e  t o  o t h e r s  i n  t!ie 
U S G S  s y s t e m .  The  o n e  d i s a d v a n t a g e  i s  t h a t  o u r  j c b s  m u s t  
w a i t  i n  q u e u e  t o  b e  e x e c u t + ? d .  N o m i n a l l y  ou: t u r n a r o a n d  
t i m e  i s  u n d e r  2 h o u r s ,  a l thouc ,h ,  when t h e  s y s t e i -  g o e s  
down,  i t  c a n  b e  s i g n i f i c a n t l y  l o ~ k g e r .  F o r  a  t r u l y  
o p e r a t i o n a l  s y s t e m ,  a  s t a n d - a - . o n e  com:>uter c a p a b l e  o f  
r e m 3 t e l y  a c c e s s i n g  t h e  n a t i o n a l  s y s t e m  wou ld  b e  r e q u i r e d .  
The  j o b  o u t p u t  f r o m  t h e  c o s 2 u c ~ r  i s  p a r t i t i o n e d  by 
t h e  s o f t w a r e  i n t o  two p a r t s ,  o n e  i s  f o r  i ~ h o a s e  c o n s u m p t i o n  
aild t h e  o t h e r  ( s e e  F i g u r ?  1) i s  f o r  r e l e a s e  t o  o t h e r  
a g e n c i e s .  The s o f t w a r e  p e r f o r m s  s e v e r a l  m a n i p u l a t i o n s  t o  
t h e  d a t a .  T h e s e  i n c l u d e  a s s o c i a t i n g  t h e  DCP i d e n t i f i c a t i o n  
number w i t h  a  p a r t i c u l a r  w a t e r - r e s o u r c e s  s t a t l o n ,  
c o r r e c t i n g  t e m p o r a l  i n f o r m a t i o n  f r o m  r h e  a n n u a l  d a y  nuu:er 
?.nd G r e e n w i c h  Mean Time t o  c a l e n d a r  d a y  a n d  E a s t e r n  
S t a n a a r d  T ime ,  and  a r a t h e r  i n v o l v e d  m a n i p u l a t i o n  o f  t h e  
a c t u a l  p l a t f o r m  d a t a .  F o r  o u r  p a r t i c u l a r  a p p l i c a t i o n  t h e  
m a n i p u l a t i o n  i n c l u d e s  b r e a k i n g  down t h e  o z t . a l  J r  h e x i -  
d s c i m a l  d a t a  t o  6 4  b i t s ,  i n v e r t i n g  t h e  b i t s  ( i n t e r c h a n g i n g  
0 ' s  t o  l ' s ) ,  r e o r d e r i n g  t h e  e i g h t  s e t s  o f  r i g h t  b i t  d a t a  
w o r d s ,  a n d  t h e n  e x t r a c t i n g  t h e  d e c i m a l  v a l u e s  a c t u a l l y  
made a v a i A a b l e  t o  t h e  DCP's  i n  t h e  f i e l d  b y  o u r  w a t e r -  
r e s o u r c e s  i n s t r u m e n t s .  F o r  w a t e r - q u a l i t y  m o n i t c r s ,  t h e s e  
v a l u e s  a r e  c o n v c r t e d  t o  t h e  s e v e r a l  w a t e r - q u a l L t y  
p a r a m e t e r s  i n  t h e  p r o p e r  e n g i n e e r i n g  u n i t s .  F c r  s t r e a m  
g a g e s ,  s t r e a m  s t a g e  i s  e x t r a c t e d ,  w h i c h  i s  u s e d  by t h e  
s o f t w a r e  t o  compu te  s t r e a m f l o w  f r o m  r a t i n g  t a b l e . < ,  o n e  o f  
w h i c h  i s  a v a i l a b l e  f o r  e a c h  s t a t i o r . .  F o r  g r o u n d - w a t z r  
o b s e r v a t i o n  w e l l s ,  w e l l - w a t e r  l e v e l  ' - e x t r a c t e d .  
Much o f  t h i s  i n f o r m a t i o n  i s  p u t  o n  t h e  p r i n t e d  o u t p u t  
a s  t h e  d a t a  a r e  p r o c e s s e d  a n d  s u m m a r i ~ e d .  F i g u r e s  5 ,  6 ,  
a n d  7 a r e  c x a m p l e s  o f  t h e  o u t p u t  p r o v i d e d .  T h e s e  
s u m m a r i e s  h e l p  f i e l d  t e c h n i c i a n s  m o n i t o r  t h e  p e r f o r m a n c e  
o f  t h e  p l a t f o r m s  a n d  h e l p  them a s c e r t a i n  w h i c h  s t a t i o n s  
r e q u i r e  f i e l d  m a i n t e n a n c e  o r  r e p a i r .  T h e s e  s u m m a r i e s  a l s o  
h e l ~  d a t a  p r o c e s s i n g  p e r s o n n e l  c h o o s e  w h i c h  p l a t f o r m s  a n d  
s t . .  . o n s  a r e  w o r k i n g  w e l l  e n o u g h  t o  p e r m i t  t h e  d a t a  t o  be 
p r o z e s s e d  f o r  t h e  summary o f  F i g u r e  1. 
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W l st  2m U 
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s4 1 %  s4 w 
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s4 1 5 3  W W 
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@ T  n 
a 7  n 
e 7  n 
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Figure 5 - Raw data  converted t o  the standard 
DCE card Format from t h e  t - ~ e t y p a  
format provided by N D P E .  
an*  
V r ) *  
L O &  
w - L  
3 s t  




L O *  
* O *  
L O *  
* O k  
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L O *  
D I L L  
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L O L  
O a k  
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L O L  
O Q L  
m o b  
m e &  
* O L  
L O &  
O Q L  
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L O L  
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L O L  
O I L  
0 Q L  
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P O L  
O Q L  
0 Q L  
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* D L  
U C I L  
O l k L  
O a k  
Q I *  
C O L  
U O L  
w - L  
O 9 *  
- a *  
O I L  
C Q L  
L O L  
LOLL 
Y O L  
L O L  
L O *  
I * &  
* -L  
Q C L  
I * L  
O N *  
U O L  
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0 9 L  
m o b  
C Q L  
b o b  
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US6S MLAUARE RIVER BASIN4ATA COLLECTION SVSTEl ElPEnI*LWT 
fEMUARY Z3r 1913 
RAW DATA SU**ARV 
S A M /  S.C. 0.0. TEMP PM 
WELL 
SHIP JO((M SHOAL L I W T W S E  
PLATFOW I 0  no.. I 
* * * t ~ T f  M A T ~ M *  IS nor IYSTALLEO AT t n l s  STATIW *** 
M L A U U C  RIVE@ AT PIER I l *C( ( ILA 
PLATCQII  I D  NO.. s 
-*YRTS PLATFORM IS ~ O T  IWITULCO AT r l c I s  s T a r I m  -** 
Pigv.re  7 - Summary of d a t a ,  s o r t e d  by D C P ,  I D ,  
t o  p r o v i d e  f i e l d  t e c h n i c i a n s  w i t h  t h e  
o p e r a t i o n a l  s t a t u s  of t h e  D C P r s .  
The d a t a  t h a t  a r e  judged t o  be v a l i d  a r e  compi led ,  summarized 
and fo rma t t ed  i n t o  t h e  d a i l y  e x t e r n a l l y  r e l e a s e d  summary. 
T h i s  summary i s  p l a c e d  i n  an  o n - l i n e  d a t a  s e t  i n  t h e  
Washington computer c e n t e r .  I n s t e a d  o f  r e t u r n i n g  t h e  
summary w i t h  t h e  r e s t  of t h e  job o u t p u t  on t h e  l i n e  p r i n t e r  
of t h e  b a t c h  remote t e r m i n a l  from whick. t h e  job i s  sub- 
m i t t e d ,  t h e  d a t a  s e t  c o n t a i n i n g  t h e  summary i s  acces sed  
by a  low s p e e d  ASR-33 t e l e t y p e w r i t e r  t e r m i n a l ,  which i s  
a l s o  a v a i l a b l e  i n  t h e  P e n n s y l v a n i a  d i s t r i c t  o f f i c e .  The 
r e a s o n  t h i s  summary i s  a c c e s s e d  by t h e  ASR-33 i s  b e c a u s e ,  
a s  i t  A S  r e t r i e v e d ,  a punched p a p e r  t a p e  of  t h e  summary 
i s  p r o d u c e d  on t h e  t e l e t y p e .  A f t e r  t h e  summary i s  
r e t r i e v e d ,  and i s  humanly r e v i e w e d  and judged  t o  be  
p r o v i s i o n a l l y  v a l i d ,  t h e  p a p e r  t a p e  i s  u s e d  t o  t r a n s m i t  
t h e  summary t o  e x t e r n a l  a g e n c i e s  o v e r  t h e  ASR-33, 
o p e r a t i n g  i n  t h e  t e l e t y p e  mode o v e r  Wes te rn  U n i o n ' s  TWX 
l i n e s ,  r a t h e r  t h a n  t h e  low s p e e d  t e r m i n a l  mode o v e r  
t e l e p h o n e  l i n e s .  
The s o f t w a r e  we h a v e  d e v i s e d  t o  p r o c e s s  t h e  DCP 
d a t a  p r o ~ i d e s  t h e  o p e r a t i o n  o f  t h e  d a t a - r e l a y  s y s t e m  w i t h  
i m p o r t a n t  i n f o r m a t i o n  a b o u t  t h e  o p e r a t i o n a l  s t a t u s  o f  
t h e  e q u i p m e n t  i n  t h e  s y s t e m ,  and p r o v i d e s  w a t e r - r e s o u r c e s  
summaries  f o r  a  l a r g e  g e o g r a p h i c a l  a r e a  f o r  w a t e r  management 
p u r p o s e s .  
6 .  FRESENT ACTIVITIES 
3 u r  p r e s e n t  a c t i v i t i e s  a r e  c e n t e r e d  on a t t e m p t i n g  t o  
i n c r e a s e  t h e  number o f  w a t e r - q u a l i t y  m o n i t o r s  opera t i1 .g  i n  
t h e  s y s t e m ,  and o n  i n c r e a s i n g  t h e  a v a i - l a b i l i t y  o f  n e a r -  
r e a l - t i m e  d a t a  t o  w a t e r - d a t a  u s e r s .  2 s  p a r t  o f  t h e  l a t t e r  
a c t i v i t y  and i n  r e a c t i o n  t o  t h e  d e v a s t a t i n g  f l o o d  o f  
H u r r i c a n e  Agnes o f  J u n e  1 9 7 2 ,  Je a r e  a t t e m p t i n g  t o  make DCP 
s t r e a m f l o w  d a t a  a v a i l a b l e  t o  f l o w  f o r e c a s t e r s  i n  n e a r - r e a l  
t i m e .  We a r e  r e v i s i n g  o u r  s o f t w a r e  t o  p r o c e s s  s t r e a m f l o w  
d a t a  f rom b o t h  t h e  De laware  and Susquehanna  R i v e r  b a s i n s  
and t o  make i t  a v a i l a b l e  t o  t.be N a t i o n a l  Weather  
S e r v i c e ' s  R i v e r  F o r e c a s t  (RFC) C e n t e r  i n  H a r r i s b u r g ,  
P e n n s y l v a n i a ,  which  i s  r e s p o n s i b l e  f o r  f l o w  f o r e c a s t i n g  
i n  b o t h  b a s i n s .  T h e r e  i s ,  a r ~ d  h a s  b e e n ,  a c l o s e  w o r k i n g  
l i a i s o n  be tween  USGS h y d r o l o g i s t s  and RFC h y d r o l o g i s t s  i n  
t h e  o p e ? a t i o n  o f  s t r e a m  g a g e s  which  p r o v i d e  t h e  RFC w i t h  
d a t a  f o r  r i v e r  f l o w  f o r e c a s t i n g .  The DCS d a t a  w i l l  p r o v i d e  
a  p a r a l l e l  and backup  s y s t e m  o f  d a t a  c o m m u n i c a t i o n s  f rom 
s e v e r a l  g a g i n g  s t a t i o n s  and p r o v i d e s  a n  e x c e l l e n t  o p e r a -  
t i o n a l  t e s t  of t h e  DCS. We c o n t i n u e  t o  work w i t h  s t a f f  
members o f  t h e  DEBC a n d ,  a s  o f  l a t e ,  w i t h  s t a f f  members 
of  t h e  SRBC. 
7 .  CONCLUSIONS 
The f i r s t  s e v e r a l  months  of o u r  a c t i v i t i e s  w i t h  t h e  
DCS have  b e e n  r a t h e r  h e c t i c ,  and i t  h a s  b e e n  a l e a r n i n q  
e x p e r i e n c e .  We have made r e a l  p r o g r e s s  i n  i n s t a l l i n g  
and o p e r a t i n g  D C P ' s  on  s v a r i e t y  o f  s t a n d a r d  U . S .  Geolog-  
i c a l  S u r v e y  o p e r a t i n g  w a t e r - r e s o u r c e s   instrument.^. These  
instruments a r e  a s m a l l  s u b s e t  o f  t h e  l a r g e  s e t  of  
i n s t r u m e n t s  t h a t  t h e  G e o l o g i c a l  Survey  o p e r a t e s  a c r o s s  t h e  
U n i t e d  S t a t e s ,  a  g r o w i n g  number o f  which  a r e  b e i n g  
a c c e s s e d  i n  r e a l  t i m e  by a v a r i e t y  o f  c o n v e n t i o n a l  
t e l e m z t r y  s y s t e m s .  P r o b l e m s  s t i l l  r e m a i n  i n  c o m p l e t i n g  
o u r  i n t e r f  a c i n q  of t h e  DCP ' s  w i t h  t h e  w a t e r - q u a l i t y  
m o n i t o r s ,  b u t  p r o g r e s s  i s  b e i n g  made now, and mos t  o f  t h e  
DCP i n s t a l l a t i o n s  a r e  p e r f o r m i n g  w e l l .  We have  e s t a b l i s h e d  
a  compute r  p r o c e s s i n g  s y s t e m ,  which  we h a v e  c o n f i g u r e d  i n  
a  n e a r  s p e r a t i o n a l  mode, a n d  i t  i s  f u n c t i o n i r g  f a i r l y  w e l l .  
The p r o c e s s i n g  s y s t e m  w i l l  c o n t i n u e  t o  e v o l v e  a s  we 
d e v e l o p  a l q o r i t h m s  t o  a s s i s t  u s  i n  s c r e e n i n g  t h e  d a t a  f o r  
DCP and w a t e r - r e s o u r c e s  f i e l d  i n s t r u m e n t a t i o n  m a l f u n c t i o n s .  
From a  v e r y  p r a g m a t i c  and u t i l i t a r i a n  p o i n t  o f  v i e w ,  
t h e  DCS i s  b e i n g  d e m o n s t r a t e d  t o  be  a  v i a b l e  s y s t e m ,  which 
h a s  g r e a t  p o t e r . t i a 1  f o r  i m p r o v i n g  t h e  e f f i c i e n c y  and 
management o f  f i e l d  i n s t r u m e n t a t i o n  and t h e  e a r t h - r e s c u r c e s  
c c n d i t i o n s  which  t h e y  m o n i t o r .  
